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mm* 

im&m. i ] nmmos b^yv^zt. pmmos h ^ > # t.&ffi{tn*mi& 

ffi©*tt#P3!T&y, ItflBPMMOS h*ffi©;ffiffi#PST? 

tufEmmm»gBN§?MO S V^yV^ZO PS^- <fctff»fgBP 
IMO S 1*9 CD PS?*- h*«#J«£l«fc*Xg&ftT*J*3*lTV> 

[M*^2] t&fBNMMo s h5>^*©ps^- «fctF«raap 

iMOS h7>^^0PS^- MIj^^ l 'J n > ^ f, ^ s r i: & 

i SH*©ffl«MM o. s ¥m<&mm 0 

HS#£3] ffilBNSMOS h5>^^©Pi^- h«*gfcJ:tfliugBP 
SMOS h5>^*OPSy- h«*#S£l©#aN&2/y n>fc&l©fiHttj& 

@^J:^tulBPMMO S h7>^^t©PM^- Mit(iM)5;5l2 0^I 

%Jt«S!»fi«fi&«l©NS«^#S:^tfii:€:««i:-rs»#^i, 2, 3, 

4 <z>vx-rn^— 3SJciB*<z)ta»s!Mo s 

4 ©v^ti^JgicffiiCDffittaMO S^*#i6«. 



ffilE# 2001-3084399 



#2001—035800 



IS 2 0 0 0 A^e, 6 0 0 0 A©WS5 3 i: t SfM 1 , 2. 4 

. 5, 6, 7, 8 (D^-rnfr-mcmmowmmMo s^mfomw. 

fBSgl 0#^^'Jn>0l^5 0 0 A^e, 2 5 0 OA©iBTfey, f8fffi« 

l ©i*BU&£JB$/y"tf->f K©ffllJ5#5 o 0A^e> 2 5 o o A©fSBT*&£;i:£$: 

Mi:tl>iMK 3, 4, 5, 6, 7, 8©V%-rtl^-^{CfB^©ffiffiMM 

0 0 Afrt>2 5 0 0 A©^HT&& ^ -f&ff^l, 4. 5, 6, 7 

, 8^^a>-^iciB<g(Z>ffiffiMMOs¥##^fio 

1 <DNmm,ffimttUmmm.-& 1X10 14 ~9X10 18 atoms/cm 3 -C;iD£ y 

S 2/ - h ««tffi*«a k Q / □ k Q I □ 1ST' & & Zl £ £ ftfK 

2 (DNMi&ffimttM<mmmi$ l X l 0 19 ~ 5 X l 0 21 atms/cm 3 T*&£ <J > £ 

2/- h&*rtf£# 10 0 Q/n~ftgQ/OiJtT»ft »K 

6 CD ^ *f tl3^-3S»C|B«©ffi»aJM O S ¥^#=£«o 

1 4 ] taiBfg 2 ©visas' y n btezmm&mMi&mmtem 

1 © PS«ffi# 1 x 1 0 14 ~ 9 X 1 0 18 atoms/cm 3 -£&S7Kn y 
SfcliB F 2 £^-», >>- h««t««««k Q/n~»+k Q/neil!T?»*r4:& 
MfctSMSl, 4. 8C0Vx-r*l^-«Kl|B*C0ffi»a!MOS^##$liB. 

c»*«i 5] imbss 2 ©visas' y 3>^e>3Sfc*t(rffijt«a!«nfl?«aE3S!* 



2 
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2 0)PM&m#&^j»igg£#l X 1 0 19 ~5X 1 0 21 atoms/cm 3 -e&£;tfD> 

1, 4, 8cZ)V^•rtl^-^^C|B*G)ffi^i§?MOS^##:^« 0 

[» *® 1 6 ] fffiBlgtfttistf, Ni-Cr^% b < tt* n l»is U ^ Kfc U 

BlJfWl 0 0A^b3 0 0AT?^j£SjftTV**£i: "f^SS 

7] BaiBNMMo s h7>^^®pa^- hmm&zxfmm 

PMMOS h7>^^OPS^- h«SS:^i--2>f&SH^lG)#M^2/U n> 
tt**fiftJRK#l X 1 0 18 atoms/cm 3 J^_h<D#n>^fel±BF 2 S:-g-tJ3i:$:#^i[i: 
tSSMl, 2, 3(m^*lfr-^lCfa*Sca^§?MO S^Mfo 

[ft 1 8 ] BtffBfg 1 U -*>f K# # > > S/ y *>f 

Ht#3£2 0] |fffBNMM0Sh^>2;^^fej;^|&|BPMM0Sh^>t?^^ 

*-;t-5*;^lfi! v >*tf;|ftfe8S^&Si:Ji 2 ofltift <z>mos h ^ > 

So 

[»#3g2 1] f&flBNSM0Sh9>2?;**;fc*tff&BPS!M0Sl^>2?** 
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a-- a - =y v -jistz ^-m^mmmm&mwtm n *> & *; , s e> {cfrrsa^M^a 

im$VM.2 2] Bfj|BNMM0Sh^>^X^^ s kO I f(ffBPMM0Sh^>^X^ 

nosh^yi?** *&tsz.t.$:nm£-t zm&mi. 2, 3 ^sb^w^^mos^ 
m&m 2 3 ] mmm 2 ©h^©mos h > # 33 j: ztmmm 3 ©«ii£ 

©MOS h^>*;x#33J: tKgrfSa^ 4 ©^g©M0S S ^ y # &c #3 W 5 sfflBig^^ 
4^g$£ffcM©^i?»a^# 1 X 1 0 16 ~ 1 X 1 0 18 atoms/cm 3 t?& U , BtflBfl 
1 ©«*i©M0S h =? y V* Z 33 J: tfltrffaSfl 2 ©*Hi£©M0S h ^ > # 33 <fc tfgtf IB 
3 ©^g©MOS h^>^X#33<J: t>*iaiam 4 ©^Jt©MOS h 9 > S^X # IC 33 5 
Wffil«^i«*tRS!tt*»©^l»*iRa!*« 1X10 19 atoms/cm 3 j£Ui-efc5 i h £ 

^ttsfMi9, 2 0. 2i % 2 2 izmmc>mffimiios¥m<*mm a 

2 4 ] fffge N MMOS h ^ y *J7. * (Dmmm 2 ©#3g©M0S 
X * 33 <fc tftulBfl 3 ©#^©MOS h^yis^#i5<k BtfSE^ 4 ©fg3g©M0S h =y y 

^x*K:fewst&ffiiS^«»«iffffi«Ji©^«**«y >r*&y, frriBNMMosh 

9 > # © mmm 1 ©^©mos h ^ > # 33 & nmmm 2 ©^©mos h ^ 

> ^'X # 33 J: tufefl 3 ©*|tS£©MOS h =y y V7. # 33 J: strfESS 4 ©||j£©MO S 

h ^ > x * tc 33 w & mm^mmmmmmm * 1=. \% y > r* & s 

rt^tt5Ml 9, 2 0, 2 1. 2 2 lCia®©ffi1si§J!M0S¥^#^M 
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im&Tg 2 5 ] mm P §2M0S h ^ > # ©iufBl! 2 ©#jg©M0S 

x. # & <fc t^grfga^ 3 ©^©mos h^yv*zi£& mm%i 4 ©#^©M0S b^y 
* \z 33 w s i* §a<B*MMM&lfc«©*iS»# n > * &bf 2 t* * y , 15 
ia p mms b^ypx* © i&iasfi 1 ©«^©mos h 9 y x # & £ tfiutagi 2 ©fg 

jg©M0S b7>J?XdtfiJ: IffffiSS 3 ©*HJg©M0S N^>^X^fe<fc tftiHB» 4 CD 

Hi jgo> hos h^>s;^*icfew* mmm^mmmmumm © # # n > * & 

ttBF 2 T'S>SZli: Sr4#«i:"r«SI*^l 9. 2 0, 2 1, 2 2 lCgE^©*B*l&MMOS 
*;i/M©x hSt^S^i ©N Miosis Z^tiztZft 

^ttsi^i, 2, 3 icia«©ffi»aMos^i*sitt 0 

*)]/M(D : r-( 7 V - i/ 3 yMx*$>z>& 2 (DNmmsb y i? x $ Z&tiztzqft 

mi-t&nx&i* 2, 3 jcaB48©ffi»MMos^##««. 

/l/S© 3i >x ;* > b MX 2b Z> % l © P MMOS h ^ y V* Z £ tf £ £ 
*;i/M©f^ ^ , U-^3>M"e^>-5^2(Z)PMM0Sh^>^X.^ 

^mmmm(D-m\f^2 o©sg 1 mmm&^mwmmt. ttfia 2 ^©gi 1 mmm®^ 
H®M®ffi<Dmwizmmm & ft Lxmm £ nmm¥mfcmfo& y wras©^ 

tufBfg 1 iii^iftlt©^® ICS v> icgl® u T J&m& tiltrfB * ^ £ y * 
M^S©^ 2 o ©H 2 ^«§?©^*»«< £ , ttfia 2 o ©fg 2 ^®§?©/R&8 
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^j^mmmm(Di&^2mmm^m^^m^^^m^iyvziiymm^^^^m2 
<Dm,ttw £ & e> & & ¥#fl^g 0 

m&m 3 2 ] tfrfESg 1 ©few * & itmmm 2 <Dm,m^t)mm±mm.m 
T*$>zm&M3 0^^1*3 im.m<D¥m&mm, 

[000 1 ] 

mnjiis£zf-mmMffij]tfm&2ti2>¥m<bmm. *i#{;:«ffi8im2i(voitage Det 

ector, J^VDh^IB)^5£«ffil/3f:i I/- # (Voltage Regulator, J^VRil^tlB 
)-^X>T >^U^a (Switching Regulator. J£^SWRh^iBfc if) & if 

[0 0 0 2] 
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P^*;i/MM0Sh^>^*# (J^tPMOSil^lE) 
ffiMMMOS^B (Complementary MOS, JBUfcCMOS*SB) 7-f-^/Klft»K 

[0 0 0 3] 
C»W««jWSt L J: 3 £ "T -S9BJH] 
3<D«fc3K:SffilS»&^i-Sffi*3!MOS (CMOS) 

■v u t t>mi&-*z>fe&)®mmtf* & ^ t. ^ e> m&&$>z> v # ^it*B= & t if 

N M O S lZi&s< PMOS ltiS.MS.it. If^^Mb^Bit'^S. 
[0 0 0 4] 

^feNMOS, PMO S £ : biZ.i&mB.iti$»S1fe£&2>m&£. LT. 0 1 1 *&>H 
1 2 IC^^lC, 4*- h h^>^X^©affi^^L<i-SHa^- 

+S#^i/Un> > PMO S h^>^X#lcttP+M#i!£II^U n^fcfflv^ 

t~&>E*>t>*>$m?-v v-9m%tzwix-2>zLi:tfvgi&mmttf-zs 
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-f >A-*l3J&lCfc^T ffi^^^©[6j_t:tf>£#)&CNMO S £ PMO S 
<D>f- hit* $JVZftLX(D%gmZmi-f¥-ffimzNMOSfr*> PMOS £T*&M 

M^e>^^3if y-fr>f KttHSJCJ: y i/>f h S*i<5#, HI 1 IC^-T J: e>##M 

£ $/ y n > # a a* e> ^ $ *i z> m & \z it © #• ^ & is v n > * <d p n cd a y 

[0 0 0 5] 
[0 0 0 6] 

( 1 ) N MMOS h 9 > * £ P§?MOS h ^ > V* Z £ Jg^#T*#J&2 *l£*B*ii 

T*y, P iM O S h * > i/'^ ^ ®^f - h tiCQittMT* 'J , Igfctffc&N 
MM OS h7>^^OPiy- MifeitfPiMOS h7>^^0PS^f 

[0 0 0 7] 

(2) NfMO S h5>^^0PS^- F*KfcJ:tf PMMO S Y^yV* 
[0 0 0 8] 

(3) NSMO S h5>^^©PS^- h«^fei:t;PMMO Sh5>i/^ 
^®PS^- Mi^fl ©#«SS/U :i>£Sgl ©ffiiK/&^JB5/y-»f->f F<Z>« 
»#3t *^ & * £ i: S «i!M O S ¥3£#:^g £. V t=. . 



8 
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[0 0 0 9] 

(4) Jg#t#tf, NSMOSh^^^^CP^-MiSitfPSMOS 
ffi*t£!M O S t. b£ 0 

[0 0 10] 

1 ©NSgM&^rfc^MttsffiUMOS^^fii: b£„ 

[0011] 

2 © n Sg^tft & ^ tf £ i: & i~ s ffi»£!M o • s tbfe. 

[0 0 12] 

<D P M«#t# ffiiiM O S H b fc . 

[0013] 

(8) |2 0^^'J3>A^)5:SW[i < £=fcifcjg*f$Wi§S&Sg 
2 © P S!efit# £ ^fr r £ tSiW O S b fc„ 

[0014] 

(9) ^10#^i/U3>^f,fj;SPSy- b«H©JgUftki:2 0 0 0A^6 

6 o ooAoiHtfesit^fttsffliaMOS^ift bfc„ 

[0 0 15] 

do) mi (D&mms/ v^yumi s/ u K©ftit°$>si 

J?#5 0 0 A**e>2 5 0 0AO«fflTf»»J, & 1 ©Mfc/SteMS" V KCDKJP 
^5 0 0A*>& 2 5 0 0 A©«HT*&*;i£fe««fcf *ffi»3!MO S^tV^SI 

fi£ b£» 

[0 0 16] 

(11) »2©^ISaS/y 3>*»e)35feS«*nLft©Kfftt5 0 0A^?>2 5 0 0 

Aowfesrts ft & iits ffiffi^M o s ¥m<bmm t.Lt=. 0 

[0017] 
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(1 2) S2©#«j&^U3>^bftaJtiS!WiB«fi*»l©NSfitli*tt^ 
Hmmmtf 1X10 14 ~ 9X10 18 atoms/cm 3 Tr&£ U fcteflfciii*:-^^ S/ 

[0 0 1 8 ] 

(1 3) »2©##g&^Un>^&ft*Jt«S!»lS»S35fcS|2©NSfi«£#tt^ 
1 X 1 0 19 ~5 X 1 0 21 at ms/cm 3 T'feSy > £ fctefafStfc^, & 
tfitftfl 0 OQ/D~RSQ/Diinf»y, SgiMSppm/iC~^p 

[0 0 1 9 ] 

(14) ^2©#^fiS/Uii>^b^^M:^{S^^^i<DPM^m^«^ 

i!»iiS#l X 1 0 14 ~9 X 1 0 18 atoms/cm 3 T*&£>tfn>i;£H:B F 2 £-g-^ 
[0 0 2 0] 

(1 5) «2©#Jgfi^U=i>^e>&Sjt«»lKt8S^2<DPSfi^tt^ 
MtoWkBHfi 1X1 0 19 ~5X 1 0 21 atoms/cm 3 -e*>SJJ<n>^feliB Fgfc-g-tC. 

p p m/r Uf«e«-r * * ZlfcZlfc&^IS*: t5«iSM O S ¥^#i£g i: 
[0 0 2 1 ] 

(16) L < \%9 U A V U "i^ Kt)b< M U 
SsV^^f K % l> < £ - 7i7^f hi/U^^r K©»«£«l£ffi#-e#JfcS ft, BE 

^#i 0 oA^e>3 0 0 AT?^£*iTv^r££#£&£-r3*B*iiMMo s^m 

[0 0 2 2] 

(17) NMMOS H7>^^OPiy-MI^J:tfPiMOS 

^^oPI^-hii^i^t5^i©#^i/yn>(^»ii^i x 1 0 

18 atoms/cm 3 J^_h© n > * W:BF 2 £ 3" t/ d ffifciMM O S 
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[0 0 2 3] 

(18) f i ©fflttj&£li$/ v y tr^T-y*/ u *>f K=fe L < y 

[0 0 2 4] 

(19) N^M0Sb^>^*#;fc<fctfPMM0Sh^>^X#kfc, ^^<il=foy- 
[0 0 2 5] 

(20) NMM0Sh^>^^^^«fct)f PMMOSh^^^x^ii. sJ>fc<*:fcy- 

[0 0 2 6] 

(2 1) NMM0Sh^>^X#£J:tf PMM0Sh^>^*# 4>fc<fc%V- 

^©*&mMii^e>^*;, s^icffi^M#ias<z)jfei!cSi:PM>5f- bmmomom 

[0 0 2 7] 

(2 2) NMM0Sh^>^7.4f ^.fc^PMMOSh^^^X^li, Sl> < V - 

1 1 ffi!E4# 2001-3084399 
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2>&*my9&m<Di&m.m 4 ©^©mos n ^ > z fc-g-t? z-tz 

[0 0 2 8] 

(23) %1 <Z>#|S£tf)MOS h ^ y &t$£Z$m 3 <D«j£©M OS b ^ > # 

#1X10 16 ~ 1X10 18 atoms/cm 3 T'& *J , % 1 (Z)^ii<Z>MOS h ^ > # £ 
<k tfSH 2 ©#^©M0S h ^ > S^X # J: WW, 3 ©#jt©M0S h ^ y V X # £ <fc Z$m 

4<DmM<Dmsh^>v**\c^zM^mm^m&wcm<D^H%mmi$i x 1 

0 19 atoms/cm 3 JSU:T3D5 3 £ £#^£^5ffil$MM0S¥##^e£: 
[0 0 2 9] 

(24) NMMOS b7> V*. Z <om 2 ©«jgtf)MOS h7>^^£J: tff! 3 CD« 

^©mos y^yVTsZ&z r$m 4 <z>«;g<DMos h ^ > s;x # ic £ w- &{B^M4M^ 

X # £ <fc tffB 2 CDfijgCOMOS h7^^^SJ: fg 3 (D^CDMOS h ^ > V* Z £ 

±tf2l4 ©«3toM0S h^y i^x # &c fe^s^M%^l£tS[M©^#i#?aa 
* U > & £ r i: & *f#1£S: fflMMMOS^flc^S i: u f=. . 
[0 0 3 0] 

(2 5) PMM0Sh^>^X^©^2©^<Z)M0Sh^>^X^fej:^3©# 
Jg(DMOS f7>^^te<t OPjg 4 ©^©MOS h^yvxtiztettz fe^mwmm 
*£^M©^M#f#jKn>*fe«BF 2 ^fey, PMM0Sh^>yx#(Z>3ll ®iti£© 
MOS h y *?X % £ £ tffl 2 ©fH5£©M0S h ^ > S?X # £ J: 31 3 ©«5£©M0S h 

9 > ^x # & j: tjf» 4 ©*i^(z>Mos h ^ > x # jc as w- 5 m^mmmm$mmv> 

^m®)-friS □ > * «BF 2 T'fesriiS: *f#gfc i: -T S *B*t MMOS^fle^tt tbt„ 

[0 0 3 1 ] 

(2 6) N^Mosh^>^x#&, v%^mm)±.t>m&&rv*>vm<D3iy/\ 

[0 0 3 2] 



1 2 
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(2 7) NMM0Sh^> L£^ffi«ffi#ilj&*5 1 ^*;i/§!<D^Y 7 

[0 0 3 3] 

(2 8) PMMOSh^.>^X#«, b£V^«ffi#^®^ :n>/\> 
hMt'^Sf 1 COPMM0Sh^>^*#£^tf3h&#:&£t-£ffiffiMM0S 

[0 0 3 4] 

(2 9) PMMOSh^>^X#fcL L£V^«ffi#il&»^#;i/McZ)^>f V° 
'J - S/ 3 >St^ 5 £ 2 © P §?MOS h 9 > ^'X # &-&tf r 4: £4#$t i: "T -SffiMMM 

[0 0 3 5] 

(3 0) »iitIfi#i«03ai:»«3ftfe»2ira(D')iJi/4:, M 

<Dm^2-Domi mmm^m^mmt. mm 20011 mmm^mmmmm 

ic^ssoa v^ 2o©i2 mnmo^mmmm £ , mm 2 o <d& 2 
si**si®^««s:^"r*#3igas/y =r>fre>fcs>f- h£fre>&£3£2© h 

t&iBSfi 2 <z> b ^ > >^ x # B&iB^ i©7-f-^ KneiftR & j& -r & fir t fcftmo 
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[0 0 3 6] 

(3D (3 o) ic;jsvnt, ftfiami ©h^>^x^©itria^- h<D«®iiB5 

o 

[0 0 3 7] 

(3 2) (3 0) (3 1) Kfc^T. ItflB^l (Dm,tt<b&felZmim&2 

[0 0 3 8] 

#««1 0 1 IZj&f&Zfttctf- h«W+M©#^I^'J3> 1 0 7T*&*j y 

*S/>iOl/Kl/>f >#5t(DPM0Sl 1 2 £*^&£CM0S£:, 7 -f - ;i/ K«M*fll 1 0 
6 ± IC^fifc $ *i T V a 5 «JE & #JE f £ £ * <D #JEb % L < l± B£j£$[ 5: fg5£ ? Z> 

[0 0 3 9] 

@ i icfcv^. cmos<z>4*- h«^-e$>^#^a^u n> 1 o i n^msfci/V n 
>&#i#i 14. i i siiaaxg-eaMSStu liw^tfe'j, #«as/y 
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7mmi*2 oooAA^eoo o Anmommx*$>z>(Dizftv* i&tfittommfc 

5 0 0A^f,2 5 0 0 AT*]&mZtiZ> 0 ititt^S*/ U n yj&ffimz V>T« 

CD^JWftttP-SJfittl 1 4 JCfeV^TttsKn>*V^BF 2 «:fflVM X 1 0 14 ~9 X 
1 0 18 atoms/cm 3 @^(Z)^|gTfey, N-jgflifl; 1 1 5 JCfc V%T U >fcV* Lflfc 
m$:MVN 1X10 14 ~ 9X10 18 atoms/cm 3 gSCD^T-$>€>o 
[0 0 4 0] 

*fcHltCttP-»#!tfM 1 4 fe«fct>*N-^$t^l 1 5©fS2f£:a*LT^5#, 
[0 04 1] 

13 1 tC^nAS/U U->f F13 2 &JgV*T^<5#, N i -Cr^i^U ^> 
S/U1f>f h\ i8 -7x5>f h S/U-9->f Kfc £ ADAMS' U K&JBi^S.r fcfcnT 
fgT*&3 0 irnAS/'Jt>f Ftt^MS/y*>f K©«f»T?%ift«*ft , T?lll^& 1 0 OA 

[0 0 4 2] 

PM0S1 1 2 iCfc^T^- Mt^P+#^V3> 1 0 7 £"t*££T?, 

ai;i/i o 2 ^y- h««©'ff:*B58t©BB'»^e>ESPM os©*-**;i/H:*jg*"V* 
/b ^®^*;i/MPMOsic^T»b£v^«jE£M;ttf- o. svjsa 



1 5 



ffiliE# 2001-3084399 



#2001—035800 



[0 0 4 3 ] 

— #nmosi i3icfcvAT&, p+^^^yv ny i o 7 <d¥- bmmn?m^rm 
mmmm tv^?*- ^nm ti^x ^ < * ^sa® •? u t? * t y 

a y i/yv&izg^tfuy & £#f^v^&#^*A£&&N+^ 

[0 0 4 4] 
[0 0 4 5] 

[0 0 4 6] 

Ttt^isas/y 3>4»^©ns!^*6«© K-^>^£LTf£ffcr^r*©y >m& 



1 6 
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[0 0 4 7] 

rk K*&m z mm&i^mm l fc»^<z>^#e9*«i* s h 3 & j§ v> rum t s . 
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